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INTRODUCTION

Administration of the Desert Biome program in its final
3.5 years continued a trend set in late 1973 when it was
learned that budgets would be progressively reduced in the
1974-76 period, the latter year to be the last for field
research. Limited funding for wind-up and field activity
was to be available for 1977 and the first half of 1978. The
original Biome objectives were to: 1) conduct studies on the
energy- and material-moving processes in the major plant
and animal species, plus the abiotic environment on all the
Biome research sites; 2) use the results of these studies to
structure models of each site; and 3) independently measure
state variables for the ecosystem components on each site to
validate the models. These had to be revised. In particular,
a major fraction of the process studies could not be
conducted. Hence their role and the basis for structuring the
models had to be reconsidered, and the program
appropriately redirected.
Redirection of the program involved concentrating the
declining numbers of process studies into areas of emphasis
to elucidate unique aspects of desert ecosystems, elevating
validation site studies to a more important role in providing
data for model building, shifting emphasis into program
synthesis, and completing the modeling and data bank
activities.

FIELD RESEARCH
PLANNING AND DIRECTION
PROCESS STUDIES

In the early years of the Desert Biome program, the
process study research need could be conceptualized as a
matrix with the major plant, animal and abiotic
components of the Biome research sites listed down the
vertical axis, and the major energy- and material-moving
processes arrayed along the horizontal axis. The ultimate
research objective was to fill in each cell of the matrix with a
functional equation. These equations were to be used as
building blocks in the simulation models for the sites.
Attaining this objective was obviously going to take a long
period of time in view of the large number of studies which
would have to be conducted, some of them long-term. But
as late as summer 1973, there were no time constraints in
sight.
When in late 1973 it was learned that Biome funding
would be phased out over the next few years, and that 1976
was to be the last year of field research, the role and
scheduling of process studies were revised. Since it was
obvious that the full matrix list could not anywhere near be
completed, it was decided to concentrate a shrinking
number of process studies in subject areas needed to develop
an understanding of unique desert characteristics. These
were:

1. Carbon gain and budgeting in desert perennials-Of
particular interest were the heavy demands made for
root development in Great Basin shrubs, photosynthetic role of green stems in Sonoran Desert

microphyllous shrubs vis-a-vis that of the foliage,
seasonal production patterns in species which are and
are not drought deciduous in the Mohave Desert, and
circumstances underlying the apparent aseasonality of
flowering and fruiting in Larrea tridentata, especially
in the Chihuahuan Desert. In addition, the patterns of
water, nitrogen, phosphorus and herbivorous animal
constraints were of interest,
2. Role of annuals in desert primary productionAnnuals are uniquely important in deserts, their
production commonly equaling or exceeding that of
perennials in years with above average precipitation.
Their seeds provide an important resource and a
diverse granivorous fauna has evolved to utilize it.
3. Specialized problems in herbivory
4. Granivory-There is evidence of interspecific competition for the limited, high quality seed resource. Hence
considerable emphasis was placed on studying the
apparent competitors: rodents, ants and wintering
birds.
5. Detritivory and soil fauna-Early
results had
indicated that, as in other terrestrial systems, herbivores in North American deserts consumed only a
small fraction ( < 10 % ) of total pri,!llary production as
live vegetation. Hence, emphasis was placed on detritivorous forms which were presumed to move most of
the plant material after it had died, and to play an
important role in decomposition.
6. Nitrogen cycling-Since
desert soils are nitrogen
deficient, an emphasis which began at the start of the
program on nitrogen cycling processes was to continue
to the end.
7. Water dynamics-The
obvious importance of water
and the details of the desert hydrologic cycle made
this an area of emphasis throughout the entire
program.
8. Ephemeral streams-Because
these streams are a
unique characteristic of deserts, a small amount of
effort was programmed into a study of a Great Basin
stream early in the program, and this was to continue
to the end.
Forty-three process studies had been underway in 1973
and a large addition was originally planned for 1974, but the :
number actually carried out was reduced to 41, all in these·'
eight areas of emphasis (Table 1). They were further'
reduced to 33 in 1975 and 17 in 1976, the final year of field·
research.
VALIDATION

SITE STUDIES

With the abandonment of plans to conduct a large
enough array of process studies to structure the models
entirely on these, the validation site studies took on new
importance. Rates can be calculated from successive state
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over a period of time during which the variation could be
averaged.

Table 1. Process studies active 1974-76
Year Active
.Proceoo Studies

Pro due tion

By Em..1haais Area

74

75

76

X
X
X

X
X
X
X

X

X
X

X

X

X

Proce:'.Jses in Perennials

Carbon Dal.a.nee, Great
Carbon

3al.i.ncc,

:9..:sin Shrubo

r.tohave Shrubs

Cnrbon Gti.in, Sonoro.n Shrubs
Curbon

3.-.lance,

Chihuahuan

X
X

mui.ibs

Mohave ll2 .:ind H2') Conotraints
on Production
Great Basin P and N2 Conotrai.-its
r;ffects
of ilerbi vory on Great 60..nin Shrubs
i,-;ffect:'.J of Burrowing Rodent:;: on tJohave ~bs

Production

X
X
X

X
X
X

A sizeable fraction (ca 19%) of the program had been
committed to synthesis activities in 1973. Most of this was
committed to modeling, but separate efforts toward
program synthesis had been started in that year.

;,nnuals
X

X

Grct:t

;);-,sin Annuul Production

X

X

{}rent

3.lsin

X

X

chihuohuan

A.'l!lu:.Us
An.'1Wil ~.,~_).·aphy

PROGRAMSYNTHESIS

X

and :Jemo:;raphy of ,\nnuals

~norun

For these reasons, the validation site operations were
continued without significant reduction through 1976. By
the end of that year, the four major ones had been in
operation six years; Pine Valley had been operation for four.

Herbi vory
X
X

Hodcot Delll0,cru9hy in the J:iohave
Consumption
by t:oh~ve Pocket Go!,hers

~ifccto

of Jtem Girulera

,.;eco:::;rcphy of

Urcat

on ChihuMua.n

With a Biome completion date first in view in late 1973, it
then became necessary to commit increasing funds to
synthesis despite a declining budget. This was done with the
budget for synthesis activities rising from roughly a quarter
of the effort in 1974 to nearly a third in 1976 (Fig. 1). In the
final two years of the effort, synthesis occupied roughly
three-fourths of the program.
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The 1973 decision to continue a dual modeling approach
was reaffirmed in 1974, and maintained to the end of the
program. The objective was to develop two classes of
models. The first is a large, general-purpose model capable
of answering a wide array of a posteriori questions.
Originally under the direction of David Goodall, this effort
consisted of developing both terrestrial models for the sites
and an aquatic model of Deep Creek, the ephemeral Great
Basin stream under study. With the departure of David

Dynamics
Infiltration
Patterns
in Sonoran Desert Soils
Surface
and Subsurface
Movement in Sonoran Soils
\.later Uptake and Evapotranspiration
of Sonoran Shrubs
Soil Water Flux in Mohave Desert Soils
Soil Water Extraction
by Sonoran Shrubs
Evapotranspiration
in the Great Basin Desert

Energy Flow and Nutrient
Ephemeral Stream
Totals
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X

X
X
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o- - -0

committed to synthesis
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70
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33

17
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15
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The validation site measurements also provided empirical
time series on numerous desert ecosystem components and
processes. Since desert systems are so extremely variable,
these measurements were providing increasingly valuable
indications of the ranges of variation, relative measures of
variability, and the norms which could only be calculated
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measurements. Since the site observations consisted of
periodic state measurements on many important animal,
plant and abiotic components on all of the sites, they
became an important source of rate expressions for the
models which could supplement the process studies. In so
doing, the clean independence of the two data sources was
sacrificed. Furthermore, if certain years of site data were to
be used for model building, they could not be used for
validating the models if circularity was to be avoided.
Consequ·ently, the total amount of data available for
validation was sharply reduced. But these sacrifices had to
be made if the models were to be completed.
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Figure 1. Total Biome budget and percentage committed
to synthesis, 1973-1978. All funds budgeted for modeling are
included in synthesis. A prorated phase of Central
Administration and Data Processing funds is also included.
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Goodall in 1974, and postdoctoral fellow Clayton Gist the
following year, completion of the general-purpose models
has been the responsibility of postdoctoral fellow Walter
Valentine for the terrestrial models, and doctoral student
Joseph Wlosinski for the Deep Creek model.
The second class of models has been the question-oriented
model which is structured specifically to answer an a priori
question about the effects of reducing or augmenting
precipitation on the aboveground phytomass. Begun in
1974 with George S. Innis as advisor, this effort has been
administered by the Biome directorate and carried out by
graduate students and postdoctoral fellow Paul Lommen.
These programs were brought to completion in 1978, and
should appear in published form in the Biome monograph
series in 1979.
PROGRAM SYNTHESIS

As described in Reports of 1974 Progress, synthesis had
gradually developed from little if any integration or systems
focus on the part of Biome investigators in the first year or
two of the program, to firm coalescence into an ecosystem
perspective among the 200 representatives of the two dozen
institutions participating in the program. By 1975 formal
synthesis activities were under way, broadly grouped into
whole-system and subsystem efforts. Whole-system synthesis
efforts included the following:
1. Modeling-The
two modeling approaches described
above have both adopted a whole-syslem struclure.
This is obviously true of the general-purpose models.
While the question-oriented model focuses on the
effects of moisture variation on the vegetation, the
entire system is modeled in order to provide for second
order and feedback effects. The models simulate the
ecosystems of Curlew Valley, Rock Valley and Deep
Creek. While model construction has taken place at
Utah State University, the modelers have interacted
with biologists working at these three sites, and this
interaction helped promote synthesis.
2. Nitrogen cycle-As mentioned previously, one area of
emphasis on which the Biome has concentrated is the
nitrogen cycle. As early as the Biome conference in
1973, the investigators in this area were combining
their results, decided to produce a synthesis volume on
the desert nitrogen cycle, elected editors and began
selecting authors. This undertaking was carried to
completion, and the volume, published as one of the
US/IBP Synthesis Series, was scheduled for appearance in late 1978. With Neil West and John Skujins as
editors, the work constitutes the first Desert Biome
synthesis volume.
3. Hydrologic cycle-Also at the 1973 conference, the
hydrology investigators elected to bring their findings
together and produce a synthesis volume. The effort
continued with the selection of authors in 1976, and
chapters were in review form by late 1977. Daniel
Evans, John Thames and John Hanks are editors of

this volume which is chronologically next in line after
the nitrogen volume.
4. Syntheses of validation site findings-The importance
of the validation sites had been growing prior to the
change in program direction in late 1973. The
complete array of measurements on state variables of
the animals, plants and abiotic components on the
sites, plus measurements on a number of processes,
held the potential for characterizing much of the
structure and function of the ecosystems on the sites.
Such characterizations were considered as objectives
parallel to the modeling and subsystem emphases.
With the 1974-76 phasing-out of field research and the
added role of the validation sites in supporting the
modeling, this phase of the program had completed its
evolution from an initial posture of routine (state
measurements made by technicians) to one of fullfledged empirical research with several roles.
In August 1975, the Biome Executive Committee met to
advance synthesis planning. At that time, a plan was put
forth which included major emphasis on site synthesis, with
a detailed outline of the parameters and synthetic
characteristics to be elucidated. The site-oriented portion of
this plan is included herewith as Appendix I.
A decision was also made to employ additional persons to
assist in the effort, and in December notices were sent out
nationally which advertised four postdoctoral positions.
Eventually, the funds budgeted for these positions were used
to employ one postdoctoral fellow each at New Mexico State
University, U.C.L.A. and Utah State University.
The site synthesis effort is proceeding under the direction
of James MacMahon assisted by postdoctoral fellow Judith
Warner. A synthesis volume is planned to present the results
of this effort.
In addition to the w_hole-system synthesis efforts, several
subsystems have been given special attention as previously
described. Two of these were singled out for special
emphasis and scheduled for synthesis publications:
1. Structure and function of desert vegetation-Elucidation by process studies of the entire carbon flow
pattern of the ecosystems on the validation sites had
been an original objective of the program. This
objective was never achieved because of the large
number of consumer species and exceedingly large
number of process studies that were required, and
because of the shortage of personnel in the
participating institutions to carry out this task.
However, sufficient effort had been expended on the
vegetation to provide a general understanding of
desert vegetation structure and function. Hence, it was
decided to produce a synthesis volume on this topic.
Duncan Patten and Brien Norton were selected as
editors, and chapter authors were appointed in late
1975 and early 1976.
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2. Granivory-As discussed above, the topic of granivory
is one of special interest in desert systems, and a
number of process studies had been conducted during
the years of Biome research, particularly in the
Sonoran and Chihuahuan Deserts. The 1975 synthesis
plan proposed that James Brown of the University of
Arizona and James Reichman of the Museum of
Northern Arizona assume synthesis responsibility for
this topic, addressing such general questions as
" ... (1) the magnitude of seed production in deserts;
(2) the degree to which this resource is utilized by
granivores; (3) the extent to which that utilization
influences vegetation structure and function; and (4)
the degree to which that resource. and the competition
for it, may be limiting to granivore populations."
BIOME CONFERENCES

The annual Desert Biome conferences or informational
meetings had been used from the beginning of the program
as a means of synthesizing the thought and effort of the 200
investigators participating in the program. Specialized in
training and professional interests and having a broad
diversity of backgrounds and concerns within the two dozen
institutions they represented, these scientists needed to be
brought together to become familiar with the work of others
in the program so that they could see their own work in the
perspective of the total Biome effort.
0

The first conference was held in 1972, the fifth and last in
1976. Increasingly throughout this sequence of meetings,
the findings of individual investigators were integrated in
subsystem and system presentations and reviews. This
progressed to its greatest extent in the 1976 conference
when, in effect, the overall accomplishments of the program
were reviewed. While data analysis and interpretation have
continued through 1977 and 1978, the essence of most of the
program's accomplishments was available for scrutiny at
that time.
lNTERBIOME

SYNTHESIS

Several Biome investigators participated in interbiome
synthesis activities. Stanley Szarek of Arizona State
University represented the Biome on an interbiome study of
plant water use efficiency directed by Warren Webb at
Oregon State University. James MacMahon served as a
member of the interbiome phenology committee. A number
of Biome personnel participated in the workshop on
underground ecosystems convened by the Grassland Biome.
INTERNATIONAL

SYNTHESIS

Numerous Biome investigators were appointed in 1972-73
as authors for the two-volume international desert synthesis
series to be published by the Cambridge University Press.
Raymond Perry of CSIRO in Australia and David Goodall
are the series editors, while Frederic Wagner has served as
editor for a major section of the second volume.
Writing and editorial efforts were finished in 1978, with
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the first volume scheduled to appear late in the year and the
second sometime in 1979.
PUBLICATION ACTIVITIES

During the report period, publication activities have been
an integral and increasingly important part of the synthesis
effort. Biome investigators have been encouraged from the
oi:i°tset to publish their research findings in the open
literature. As a result there has been, and continues to be, a
steady flow of papers in journals and symposia of various
kinds.
But the publication group of the Biome central
administration, under the direction of Brien Norton, has
assumed a major role in publishing synthetic works as well as
issuing the program's Research Memoranda. A decision was
made in 1973 to issue a Desert Biome monograph series to
publish lengthy works too extensive to be accepted by
journals, but not of sufficient length or synthetic character
for the synthesis volumes. Edited by Brien Norton, this series
is being published by the Utah State University Press after
camera-ready copy is produced by the Biome Compugraphic
machine
The first number in the series, "Energy Utilization by a
Desert Lizard (Uta stansburiana)" by Frederick Turner,
appeared in 1976. The second number, currently under
preparation, will be a detailed report of the Biome modeling
effort.
A second important function of the Biome publication
group has been the production of camera-ready copy of the
synthesis volumes for Dowden. Hutchinson and Ross,
publishers of the series. The major advantage of this
undertaking is to sharply reduce the price of the volumes,
and thereby encourage wider distribution. But it places a
heavy burden on the Biome in the form of copy editing,
layout and printing. Brien Norton assµmed major
responsibility for the nitrogen volume, with some assistance
from Dawn Cheney, Susan Super and Nikki Naiser. The
latter two were responsib!e for layout, drafting and
producing the Compugraphic copy that was sent to
Dowden, Hutchinson and Ross.
The publication group has remained intact in the latter
half of 1978, despite the end of NSF funding on June 30, by
virtue of funds contributed by Utah State University.
Further support is being sought to continue the efforts in
1979.
DATA PROCESSING AND RETRIEVAL

The Data Processing and Retrieval Program, under the
direction of Charles Romesburg, had two important
responsibilities during the report period. One was to support
the various synthesis activities. It provided support to the
modeling efforts by helping access data in the Data Bank,
and providing assistance in programming. It played a
particularly important role in providing these same types of
assistance in the other synthesis activities, particularly the
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site synthesis effort. A considerable amount of statistical
advice was provided and numerous programs were written
to access and analyze the site data.
A second important function was that of obtaining all
outstanding data sets from the Biome investigators and
depositing them in the Data Bank, and of "cleaning up" all
of the data sets. In the latter case, all informative abstracts
had to be checked for adequacy and possible errors. Each
data set had to be scrutinized for tabulating, coding, card
punching or programming errors. The purpose was to
prepare the Data Bank material for long-term storage and
facilitate access by future investigators who might wish to
make use of it.
Other activities of this division of the Biome program
consisted of designing and filing a large number of "canned"
programs for a variety of statistical tests and data processing
procedures.
The group closed out the Desert Biome program with
notable success in acquiring and storing Biome data sets.
Approximately 90-95 % of data sets generated by Biome
investigators were ultimately stored in usable form in the
Data Bank.
ADMINISTRATIVE
STRUCTURE AND PROCEDURES

During 1975 and 1976 the Biome Executive Committee
continued to consist of the Directorate (Director plus two
Assistant Directors), Chief of Data Processing, two Process
Study Coordinators and five Validation Site Coordinators.
This policy-making group met twice in 1975 and once in
1976.
The first 1975 meeting was held on March 23 in
connection with the Biome informational meetings in Salt
Lake City. The entire meeting dealt with discussing possible
directions of the synthesis effort, and the proposed budget for
1976. The second meeting was held in Logan on
August 8. This meeting was devoted largely to discussion of
the proposed synthesis plan, particularly that of site
synthesis (Appendix I). But a proposed 1976 budget was also
distributed and discussed. The last Executive Committee
meeting was held on June 9 at Alta Lodge, Utah, in
connection with the informational meeting. This meeting
was entirely taken up with discussions of synthesis progress
and the phase-out budget for 1977 and 1978.
In late 1976, a 1.5-yr proposal was written and submitted
to the National Science Foundation. It outlined the
proposed synthesis, modeling, data processing and
publication plans for the close-out phase of the program. It
put forth a budget of $402,874 for 1977 and $145,521 for
the first six months of 1978 (Fig. 1). Of these amounts,
$245,452 and $145,521 were sought and received from NSF.
The remainder was made up with funds carried over from
economy measures invoked in 1974 and 1975.
The Executive Committee was dissolved at the end of
1976, and direction of the program rested entirely with the

Directorate in its final 18 months. The modeling, data
processing and publication groups remained active
throughout this period, but progressively continued a
decline in size which had started in 1974.
Accounting, fiscal reporting and contractual activities
continued to be the responsibility of Administrative
Assistant Fred Walk to the end of the program on June 30,
1978.
Frederic Wagner continued to serve on the U.S. Executive
Committee and U.S. National Committee of IBP until
formal closure on June 30, 1974, and then served on the
successor to USNC, the Ecosystems Committee of The
Institute of Ecology.
INTERNATIONAL ACTIVITIES

Under support of the Smithsonian Foreign Currency
Program and the planning and direction of Frederic
Wagner, the Tunisian PreSaharan Project continued to be
active throughout the period covered in this report as an
adjunct to the U.S. Desert Biome program. Field research
was conducted by a wide array of individuals including
Tunisians, American anthropologists from Pennsylvania
State University and the University of Wisconsin, range
management and soil microbiological specialists from Utah
State University, and zoologists from the University of New
England in Australia. Funding for this program was
committed to June 30, 1980, and therefore was scheduled to
continue two years past closure of the U.S. Desert Biome
program. Since Wagner served as a member of the U.S.
Man and Biosphere Secretariat for Theme 3 (Grazing
Lands), and because the Tunisian project was heavily
concerned with the effects of human pastoralism on the
PreSaharan ecosystem, the project was placed under joint
IBP-MAB aegis in 1976. A synthesis volume on the study is
being prepared as this report is written.
The Desert Biome program continued to collaborate with
the Egyptian SAMDENE desert ecosystem project under the
direction of Mohammed Ayyad of the University of
Alexandria's botany department. Egyptian investigators
have visited Utah State University once or twice a year, and
Walter Valentine has visited Egypt twice to collaborate with
the Egyptian modeling effort.
In 1975, Frederic Wagner was appointed American
leader of the Protection of Arid Ecosystems Project, one of
the numerous projects of the U.S.-U.S.S.R. Binational
Agreement on Protection of the Environment. The Soviet
counterpart is Anver Rustamov of the Turkmenian
Academy of Science. In 1975 a tentative list of cooperative
activities was sent to the Soviet side, and in early 1976 the
Soviets were invited to send a delegation to attend the final
Biome informational meetings in June at Alta Lodge.
Because Rustamov was incapacitated by an accident, the
invitation was not accepted. But a delegation of six
Americans visited the Soviet Union in October 1976. It
consisted of Frederic Wagner, Brien Norton, James
MacMahon and John Skujins of Utah State University; John
Thames of the University of Arizona; and Kay Wilkes of the
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U.S. Bureau of Land Management in Washington, D.C.
The group spent three days at the Repetek Nature Reserve in
the Kara Kum Desert interacting with the investigators
there, and several days in Ashkhabad (Turkmen S.S.R.)
which included a binational symposium on arid lands.
EPILOGUE

This report is written in the latter half of 1978 after all
Biome funding has ended. A considerable number of tasks
still remains to be done before the program is brought to
complete fruition:
l. The accomplishments of the modeling program are
being written up and are planned for publication in
the Biome monograph series.

2. The water-cycle volume is in manuscript form,
and remains to be edited and set up on the
Compuwriter to produce the camera-ready copy.
3. Some chapters of the vegetation volume are written in
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first draft, others have yet to be written. In addition,
remammg tasks include reviews, editing and
production of camera-ready copy.
4. The site synthesis volume is still in the data analysis
stage. 0 bviously the remaining tasks are extensive:
writing, reviewing, editing and printing.
5. It is not yet clear whether other numbers in the
monograph series, not yet written, will be forthcoming.
To what extent these needs can be met is uncertain as this
report is written. Utah State University funds have been
contributed to keep the publication group intact until the
end of 1978, and to support one graduate student to write
the modeling report. Additional funds are being sought to
continue publication efforts in 1979. Some of the efforts will
continue as part of the normal, scholarly activities of
university faculty. But there remains a veil of uncertainty
over just how completely the above tasks can be finished.
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APPENDIXI
PROPOSED SITE SYNTHESIS PLAN

E. Heinrich Walter climate graphs
1

The overall strategy is to generalize structure and
function for each site and then attempt to generalize across
sites depending on the individual site results. Or
contrariwise, where marked differences exist between sites,
to highlight these differences and hypothesize causation
where possible.
The data are not uniform within and between the sites,
and it will be possible to develop generalizations for some
topics on some sites but not on others. Synthesis here is
construed to include the integration of all relevant findings
not developed under Biome aegis.

F. Soil moisture-weekly

means at four depths

l. Soil water potential (-bars) for points under the
canopy and in plant interspaces

G. Soil physics
l. Hydraulic conductivity (Stolzy)
2. Thermal conductivity (cal/cm', Porter)
3. Soil temperatures-weekly
means at four depths
plus mean weekly maxima and minima for the
surface probe, for the period of study
4. Bulk densities (g/volume)

H. Soil chemistry
Since the cross-site effort is farther down the road, and its
dimensions less clearly visible, this outline is addressed
largely to site syntheses. It outlines the aspects of data
summaries and generalizations we would like to see derived
for each site from the data we have. For the most part, the
generalizations on the physical-chemical environment and
on ecosystem structure will come from validation data. We
would like these done by validation site personnel who are
willing and/ or able. In those cases in which they are not,
the Central Office will assume the responsibility.
The generalizations on function will come partly from the
process data, partly from validation data, partly from the
modeling effort and partly from open literature. We would
like much of this done by process study investigators, but we
propose that some be done by Central Office personnel.
I. Physical-chemical environment
A. Radiation
l. Monthly total incoming for the years of study
2. Integrated albedo for each site
B. Atmospheric temperatures at heights at which they
were measured
l. Daily mean maxima and minima for the years of
study
2. Daily maxima and minima for the warmest and
coldest years

1. Annual and monthly totals for the period of
study
2. Monthly percent of annual totals
II. Community structure
A. Diversity for each year and for six-yr totals
I. Species density for the major habitat types
a. small herbivorous mammals
b. birds, nesting and wintering
c. lizards
d. insects
e. plants
2. Alpha diversity for the major habitat types by
the Simpson Index
a. small herbivorous mammals
b. birds, nesting and wintering
c. lizards
d. insects
e. plants
3. Species abundance curves
a. small herbivorous mammals
b. birds, nesting and wintering
c. lizards
d. insects
e. plants
4. Number and proportions of plant species in each
major habitat type by life forms

C. Precipitation
1. Annual totals for the years of study
2. Monthly and annual means for the years of study
3. Weekly total precipitation in absolute terms and
as a percentage of the annual totals
4. Number
and percentage
of days with
measurable precipitation

D. Mean daily drying power of the air
1. Daily maximum
and minimum
humidity
2. Mean daily vapor pressure deficit

I. Wind at elevations at which data were taken

relative

B. Spacial configuration
1. Horizontal vegetation pattern
a. inter- and intraspecific vegetation dispersion
patterns by nearest-neighbor measurement
and Hopkins, Eberhardt, and Park and
Evans tests
b. percentage cover
2. Vertical distribution of vegetation (g/m') by
species and total at each measurement period
a. by synusium above ground

'Submitted for discussion to the August 8, 1975 Biome Executive Committee meeting, and eventually incorporated into the
Biome 1976 proposal to NSF.
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b. at five levels below ground (0-3 cm, 3-10 cm,
10-20 cm, 20-40 cm and below 40 cm)
C. State variables in biomass, energy, carbon and
nitrogen equivalents (g/m') by functional role at
each measurement period
1. Vegetation by species and
annuals)
a. leaves
b. young stems
c. old stems
d. roots
e. flowers and fruit
f. standing dead

total

(including

2. Litter
a. woody
b. >2 mm
c. <2mm
d. total
3.
4.
5.
6.
7.
8.

Herbivorous small mammals
Granivorous small mammals
Insectivorous birds
Granivorous birds
Lizards
Arthropods
a. plant chewing
b. plant sucking
c. pollen and nectar feeders
d. granivores
e. fungal and bacterial feeders
f. detritivores
g. predatory and parasitic

D. Photosynthetic parameters by species and total at
each sampling time
1.
2.
3.
4.

Leaf area ratio
Green stem area ratio
Chlorophyll per unit area in leaves
Chlorophyll per unit area in stems

III. Ecosystem function
A. Energy/carbon

flow

1. Vegetation carbon balance. This can probably
be done with something approaching completeness only for Curlew Valley (Martyn Caldwell)
and Rock Valley (Art Wallace). Some portion of
the total balance will be possible for Silverbell
(Stan Szarek) and Jornada (Gary Cunningham).
It will be done in concert with modeling. In
addition, Stan Szarek will represent the Biome
on an interbiome committee engaging in synthesis on water-use efficiency
B. Energy-flow budgets for the sites
1. Primary production (g • m- 2 • yr- 1 ) by species
and total, broken down according to plant parts
(same as above for biomass) for each year of
study

2. Bioenergetics,
at least consumption
and
productivity, for major functional groups or
guilds of primary consumers (e.g., granivorous
mammals, herbivorous insects) for each year of
study
3. Bioenergetics,
at least consumption
and
productivity, for detritivores for each year of
study
4. Secondary bioenergetics, at least consumption
and productivity for arthropods and whatever
vertebrates are possible for each year of study
Items 2, 3 and 4 will be coarsely approximated and
done in concert with the modeling. Process studies
will provide some fairly precise estimates on some
species and areas (termites on Jornada and
Silverbell; nematodes on Rock Valley; granivores on
Jornada, Silverbell and Rock Valley; jackrabbits,
sagebrush defoliators and coyotes in Curlew Valley;
Uta in Rock Valley; etc.). These estimates will be
worked out by (a) site personnel, (b) process study
investigators, (c) modelers and (d) Central Office
personnel, depending on the inclinations· of (a) and
(b) but with definite input from (c) and (d) in order
to assist the modeling effort. A small budget has
been included to support Diana Freckman in
synthesis of her nematode work.
C. Some efficiency calculations
l. Vegetation biomass turnover time (maximum
standing crop/production calculated for each
year of study and averaged) for the following if
possible: aboveground, belowground, aboveand belowground, and above- and belowground
and litter
2. Primary production efficiency (net production/
incoming solar radiation calculated for each
year of study and averaged) for both above- and
belowground portions of vegetation

3. Nitrogen turnover times in vegetation (N, standing crop/N, fixed in production for each year of
study and averaged) for the following if possible:
aboveground, belowground, above- and belowground, and above- and belowground and litter
4. Consumption percentages. These are difficult,
may be possible for only a few consumer species,
and will be crude or order-of-magnitude at best.
But we should at least address the questions and
see what is possible with our data.
a. proportion of primary production consumed
by all herbivores, by years and averaged
b. proportion of annual seed production consumed by granivores, by years and averaged
c. proportion of annual litter production consumed by detritivores, by years and averaged
d. proportion of herbivores (standing crop or
production) consumed by carnivores

